The effective resolution of major nutrition problems requires interdisciplinary and intersectoral approaches, and is of public interest; therefore a "public action" approach such as that described by Drèze and Sen in "Hunger and Public Action" is proposed to help define the key contributors required. Public action comprises action taken by members of the public, not merely for the public. It could include actions of very diverse public institutions, both collaborative and adversarial, in addition to those of government and the private sector, provided they can influence communities, families, and individuals, are taken in collaboration, and share a common purpose. Conditions of effective collaboration, including the need to arrive at a broad and shared understanding of the problem, are highlighted. The potentially critical role of academic and research institutions is briefly reviewed, and it is suggested that they may not be fully contributing to the necessary advances in broadening the understanding of nutrition problems.
Introduction
Addressing more effectively the problems of malnutrition in young children, nutrition-related chronic diseases, and food insecurity probably constitutes our major agenda to improve the nutrition of populations over the next decade. Regrouping forces under the umbrella of "public nutrition" can help to get it done, clarifying who will do it and how to facilitate the necessary collaboration.
Important progress in reducing malnutrition in young
The practice of public nutrition: Key contributors and the need for a shared understanding of the problems Micheline Beaudry The author is Professeure Titulaire in the Département des Sciences des Aliments et de Nutrition, Faculté des Sciences de l'Agriculture et de l'Alimentation in Université Laval in Québec, Canada. children has now been observed in a number of countries from different regions. Global progress, however, or even progress in each region, remains insufficient to significantly improve the nutrition situation of the majority of those affected, or to achieve, within agreed time frames, the existing commitments by the world community (such as those made at the 1990 World Summit for Children, the 1992 International Conference on Nutrition, or the 1996 World Food Summit) [1] . Important changes in approaches as well as in levels of commitments are necessary to increase the rate of progress towards these ambitious goals. Concurrent with the problem of undernutrition in young children, and probably linked [2] , nutrition-related chronic diseases, which have now been prevalent in industrialized countries for some time, are rapidly progressing in developing countries. As industrialized countries have been discovering, to reverse this tide and improve population health, it is necessary to develop and implement approaches that go beyond health care and that address the social determinants of health and of lifestyle factors, including eating patterns [3] Another important phenomenon that defines the task on hand is the resilience of food insecurity in developing countries and its reappearance in industrialized countries [4, 5] . A common thread linking these three problems is the interdisciplinary and intersectoral nature of their aetiology, where a complex set of social causes is intertwined with the biological ones. This has important implications in the search for more effective solutions.
Among those in the nutrition community who study progress and the conditions of progress in these areas, there is already a certain degree of consensus around what needs to be done for each of these problems. That actions are required at different levels from the international to the local, and from different sectors besides health, is no longer disputed. How to arrive at the right mix still requires much attention. It is in this context that this paper addresses the issue of the different contributors required and some conditions for bringing them together effectively.
The contributors needed
It is perhaps useful to remind ourselves that it is individuals, families, and communities who ultimately bear the brunt of the nutrition problems on our agenda. Their situation and the decisions they make are influenced by several actors besides nutrition specialists and by actors from several sectors besides health, and often more so than health; these actors are also frequently outside of government. To redress malnutrition in young children, for example, requires strategies that lead to daily, deliberate actions undertaken by caretakers, generally mothers, or, in the case of chronic diseases, by all individuals, especially those responsible for feeding the household. Although micronutrient adequacy is undoubtedly a component of each of these problems, none of them can be solved without also giving adequate attention to macronutrient adequacy, and this must come from foods, from their appropriate intake every day, and from conditions that facilitate this, especially in the case of young children. What follows is thus premised on the need to foster strategies that also favour macronutrient adequacy in addition to micronutrients. For the need in macronutrients to be met, ultimately things must happen in communities themselves, in such a way as to actually reach families and individuals. This is made easier if they themselves are active participants and if forces that bear on them reinforce each other and complement their actions instead of competing against each other.
Given the fairly accepted view that the resolution of problems leading to nutritional deprivation is a straightforward public-interest issue, Drèze and Sen [6] , in their important treatise "Hunger and Public Action," ably argue for the need for several forms of public action if these problems are to be confronted effectively. The results of recent analysis of progress in reducing malnutrition [7] or in implementing successful community-based nutrition-oriented programmes [8] and, more specifically, analysis of the exceptional progress achieved in Thailand [9] suggest that Drèze and Sen's conclusions on "public action" are relevant to improving the practice of public nutrition. Although the government frequently comes to mind as responsible for such "public action," and relevant government sectors certainly cannot be excluded, public action is a great deal more than activities of the state; it also goes beyond the still prevailing political debate regarding stateversus-private sector action. Rather, public action also comprises social actions taken by members of the public, both collaborative and in some cases adversarial actions, and not merely action for the public; it thus includes the directly beneficial contributions of social institutions, but also the actions of pressure groups and political activists.
For Drèze and Sen [6] , examples of institutions of "the public" range from multiparty political systems and a free press to such traditional institutions as the extended family and the community. For our purposes, and depending on the desirability and feasibility of different courses of action in each situation, "the public" could also include institutions as varied as churches (see, for example, the "Brazilian Child Pastorate" in Brazil in ref. [10] ), consumer groups, unions, professional associations, academic and research institutions, and a variety of non-governmental organizations, in addition to the "for profit" private sector. Although the latter should not be seen as an alternative to state action, and the conflicts between the reliance on markets and that on state action should be fully acknowledged, Drèze and Sen [6] emphasize that these two avenues should not be seen in constant combat with each other. The private sector admittedly has profit or internal efficiency as an initial motive; yet its influence on communities, families, and individuals cannot be negated and thus needs to be taken into account, since communities, families, and individuals ultimately take action on the balance of influences received. The recent experience in many countries with the successful iodization of salt is an excellent example of collaboration between the private sector, the state, and other social institutions of the public, each contributing different elements of the solution but all working for a common purpose, with a shared view of the problem [11] . The challenge is to mobilize similarly successful examples of intersectoral collaboration for the more complex problems that are on the agenda of public nutrition.
Public action for public nutrition may originate from both state and local government as well as from civil society. The forms that public action can take in each situation will likely depend on the objectives pursued and the existing social balances of power. It also evolves over time, as clearly shown in the experience of Thailand [9] . What is clear is that "the public" represents an extremely heterogeneous compound of institutions and very diverse and often conflicting interests. Facilitating successful collaboration is therefore essential for successful public action for nutrition.
The conditions of successful collaboration
A recent synthesis of relevant literature on interorganizational collaboration for the nutrition field [12] , though largely inspired from experience in North America, raises several issues of apparent relevance to establishing successful collaboration for global nutrition. It provides a conceptual framework for viewing collaborations, suggests approaches to evaluating them, and explores key issues, including collaboration typologies and factors associated with success, to finally make recommendations for practice, research, and evaluation. Our attention here will be limited to a key factor of success identified, which is more directly relevant to a community of "public nutritionists": the need for a shared vision. This factor also relates to the author's first recommendation for practice "shift the lens/increase the scope," which implies the need to recognize the demonstrated influence of what they call "environmental and systemic factors on individual and community health" and to shift the focus from individual behaviour to community and systemic change. Similar findings emerge from a recent analysis of intersectoral health-related action [13] . Defining it as a "process through which actors belonging to different sectors unite to address a given health-related issue," the authors found a clear consensus in the literature about the necessity of intersectoral action to promote the health of populations as well as about the key elements of a definition. However, although concrete and specific suggestions are occasionally made on how to work intersectorally, they found very little consensus, except for the fact that this work fails more often than it succeeds. As a contribution to fill this gap, they first examined research on collaboration and cooperation as well as on interorganizational relationships, and chose the notion of coalition as the most useful to conceptualize intersectoral health-related action. Using parameters of coalition theory heuristically, they then assessed three case studies from which to formulate recommendations for practitioners. In summary they suggest that since an intersectoral group is made up of members who have cooperative and conflictual interests at the same time, cooperative interests would have to dominate conflictual ones for the group to succeed (i.e., to emerge, to maintain itself over time, and to realize activities related to its goals). They formulate their main findings from this perspective and identify a key role for convergence within the group and commonality of purpose among the different actors to assure continued collaboration. This also suggests the need for members to share (or be able to arrive at sharing) a similar or compatible understanding or worldview of the problem of concern. Similar findings also emerged from the overall analysis of the experience of Thailand by Tontisirin et al. [9] .
The need for a shared understanding of the problem
In the case of the nutrition problems on our agenda, this understanding must consider both their social causes and the biological ones. It is the recognition of the complexity and multisectoral nature of nutrition problems that led us earlier to suggest the need for public action or for broad intersectoral collaboration to be able to confront them successfully. The above suggests that for this collaboration to not only work, but to be effective in improving nutrition, contributors must arrive at a shared and somewhat common and evidence-based understanding of what is meant by this multisectoral nature, of how different sectors are in fact organized to lead to malnutrition, and of how they can organize to confront it. In other words, it is not enough to either agree with a broad conceptual framework of the causes of malnutrition (such as the one promoted by UNICEF [14] ), or to adopt it. It has to be used to guide assessment and analysis of a situation and therefore decisions on actions. Frequently, a broad conceptual framework is adopted in principle but then is not used, and each actor, or group of actors, reverts to their pet area of analysis or action: convergence can no longer dominate over divergence. To avoid this, it seems necessary to include members who see the need for such a broad understanding of the problem of concern and who can help to articulate it. They will frequently be among the initiators of public action for nutrition.
Nutrition specialists, or nutritionists, do generally see themselves as the leaders responsible for directing progress in nutrition or at least as having a key role to play in such intersectoral action, given their specialized knowledge and skills. To that effect, they need to be able to contribute to the articulation of the broad understanding of the problem. This suggests a particular and critical role for academic and research institutions: to advance this broad understanding of the problem both on the research front and through their training activities. How can academic and research institutions advance or facilitate such development?
The influence of academic and research institutions
In recent years several analyses have discussed the influence of academic and research institutions for more effective nutrition action. Three will be addressed, from the perspective of advancing such a broad understanding of the nutrition problems under consideration, then attempting to situate the practice of current research and training in light of their conclusions. They are the recent United Nations University/International Union of Nutrition Sciences (UNU/IUNS) workshop on Institution-Building for Research and Advanced Training in Food and Nutrition in Developing Countries [15] , the report of the Committee on Opportunities in the Nutrition and Food Sciences of the Food and Nutrition Board of the Institute of Medicine of the National Academy of Sciences (United States) [16] , and the report of the Bellagio Conference "Addressing the 'How' Questions in Nutrition: Unmet Training and Research Needs" [17] .
The UNU/IUNS report [15] reiterated the frequently recognized need for more applied research and interdisciplinary training [18] but also discussed proposals for more cross-disciplinary training [19] for more profound changes towards a more problem-oriented ap-proach [20] accompanied by a development-based approach [21] . They will not be addressed here. The Committee on Opportunities in the Nutrition and Food Sciences of the Food and Nutrition Board of the Institute of Medicine of the National Academy of Sciences (United States) [16] did not specifically address the question of the role of other disciplines and sectors concerned with global nutrition problems; it appeared more concerned with research needs and with what was needed to promote their own disciplines. The underlying assumption seems to have been that implementing its recommendations was necessary to enhance individual and public health substantially. Briefly, the Committee noted that the disciplines of nutrition and food science were underfunded in relation to their potential contributions to the health of individuals and populations, and that they faced an identity crisis because of their interdisciplinary nature and the diversity of institutional settings in which research and training occur. It considered that to enable the nutrition and food sciences to prosper in today's political and economic climates (at least in the United States), it was critical that its researchers and practitioners become more politically active through their professional societies and as individuals to advocate for more government and private support for these fields. It also recommended a presidential initiative in the nutrition and food sciences to bring greater attention to these disciplines and to engage public debate on the support society could appropriately provide to them. Although it recognized that investigators doing nutrition and food-related research include molecular biologists, anthropologists, and engineers, and it acknowledged that nutrition and food scientists should be trained in a variety of ways, the Committee considered that for the nutrition and food sciences to maintain their identity and to be more effective in generating new knowledge, it was important that a substantial number of individuals be trained specifically as nutrition and food scientists.
In a different direction, Berg [22, 23] suggested that our approaches to research and training in nutrition were a more important constraint to effective action for nutrition than were other reasons more frequently mentioned. Berg tried to demonstrate that academics did not work well with those involved in policies and programmes, that they emphasized the wrong research issues, and that their training of nutritionists to work operationally in this field was inadequate. He proposed a chain of research questions that needed to be addressed to bring about large-scale improvements in nutrition, ranging from "why" a nutrition problem occurs (understood mainly as the "biological" why), to "who" has the problem or is vulnerable, to "where" those people are, to "what" to do about the problem, and finally "how" to do it (which includes dealing with constraints to action). He then tried to demonstrate that most efforts in research and training had been concentrated towards the "why" end of the chain, although more progress would be expected from concentrating on the "how" end.
The many reactions to Berg's proposals led to the Bellagio Conference "Addressing the 'How' Questions in Nutrition: Unmet Training and Research Needs" [17] , where 22 international nutrition specialists from the North and the South and from a mix of experiences in research, training, and operations concluded that the focus of both research and training should not be exclusively on the "how" (or the "nuts and bolts" implementation issues), but rather that they should focus on the spectrum of knowledge and skills needed to address the actual obstacles to programme success in a given situation. This implied that given the current balance among most research and academic institutions, many more training and research programmes needed to concentrate on questions to specifically address the processes associated with or leading to the "how" question, or to encourage programme-driven training and research. This is what the Networks for Research and Training to Improve Nutrition Programs were intended to foster [24] .
This approach contrasts with that of the Committee of the National Academy of Sciences [16] referred to above. It goes beyond the more traditional approach to nutrition problems viewed mainly as a function of their biological complexity, suggesting paths to broaden the understanding of nutrition and to influence its leadership for more effective nutrition practice. Although most nutrition scientists do not seriously disagree with such conclusions and see merit in a complementarity of approaches, many seem to consider that this is what is currently being done, as evidenced by the reactions to Berg's proposals [25] and by the limited follow-up to the Bellagio Conference.
Current focus of research and training
We recently reported on a picture of the current nutrition focus in major academic and research institutions from non-industrialized countries [26] . In summary, we analysed the content of abstracts submitted by graduate students in application for a "young investigator travel bursary" to the International Congress of Nutrition (Montreal, July 1997). A committee of nutrition specialists with experience in international nutrition to recommend candidates for these bursaries was formed by Dr. Hélène Delisle (Université de Montréal); Dr. Réjeanne Gougeon (McGill University) and the author participated; content analysis was then carried out by the latter and discussed with the Chair for the purposes described here. Given the presumed leadership role of academic institutions in society, especially those involved in research, and the importance of research in the training of graduate students, such an analysis could be a fairly good reflection of the major emphasis of activity related to nutrition. True, much training and activity does take place outside of such institutions. However, since one is greatly influenced by the models received, this can give a picture of major circulating influences.
To identify the type of understanding of nutrition problems conveyed by related research activity, the abstracts were analysed for the diversity and scope of nutrition interests, including the breadth of biological and social causes being addressed and the balance in the chain of research questions proposed by Berg (table 1) . A total of 178 applications were received. Abstracts submitted by students from industrialized countries or those doing research in an industrialized country were not included in the analysis, since they had been discouraged from applying, and those who still did would probably not be representative of that group. Thirty-five abstracts were thus discarded, and what follows refers to the 143 remaining. They were divided by region, as would be expected from the population distribution, with nearly half coming from Asia.
Over half of the abstract topics addressed nutrition issues in populations (52%), and the majority of projects were carried out with humans (68%) (part of which could be said to reflect an interest in "public nutrition"). Ten percent focused on problems generally associated with young children other than those related to micronutrients, 23% focused on micronutrients, and 21% focused on chronic diseases. Globally, around 27% could be considered among those mainly prevalent in developing countries and associated with young child malnutrition (39% if one includes those related to food security and to general malnutrition in adults) [26] . This is somewhat less than might be expected from their relative prevalence or their consequences for development.
The 97 projects carried out on humans were further examined in light of the chain of questions proposed by Berg [22, 23] , the stages of the "triple-A" process [14] , and the levels of the conceptual framework of the causes of malnutrition [14] . If these instruments indeed reflect the different focus of interests that need to be addressed to foster increased effectiveness of programmes, and if there was indeed a balance in the questions being addressed to help develop a full understanding to influence programme effectiveness, it might be expected that projects would be roughly evenly divided among the different levels of each of these instruments.
Over a third of the abstracts (38%) addressed whether or not there was a problem and what that problem was; 22% addressed the "why," 3% the "who," 37% the "what" to do to solve the problem, and none addressed the "how" [26] . Table 2 shows the distribution of abstracts dealing with projects on humans according to the stage of the triple-A process and the level of the conceptual framework of the causes of malnutrition being addressed. As we have previously reported [26] , 29% of the abstracts focused on an "assessment" of the situation (i.e., described a situation without analysing relationships), whether of manifestations, consequences, or causes of a problem; over one-half (58%) referred TABLE 1 . Variables used to assess abstracts submitted by graduate students in application for a "young investigator travel bursary" to the International Congress of Nutrition (Montreal, July 1997)
Region of study and region of host academic institution
Area of nutrition concentration (intracellular nutritional processes; nutrition of organs and organisms; nutrition in populations; foods, food science, and food systems) [27] Species on which research was carried out (plants/foods, animals, humans) Focus on the chain of research questions from "why" to "how" [22, 23] If in humans, stage of the triple-A process being addressed (assessment, analysis, action) [14] Level of the conceptual framework of the causes of malnutrition being addressed (manifestations/consequences, immediate causes, underlying causes, basic causes) [14] Age group being targeted: (i) children or infants, pre-schoolers or adolescents; (ii) adults or mixed; (iii) elderly; (iv) pregnant or lactating women Problem being addressed: (i) related to children: protein-energy malnutrition, breastfeeding and lactation, diarrhoea; (ii) micronutrients: iron, vitamin A, zinc, iodine, and others; (iii) chronic diseases, including cancer, cardiovascular diseases, diabetes, and obesity; (iv) miscellaneous: food security, including food safety, street foods and non-traditional foods; protein-energy malnutrition in adults; energy metabolism; lipid metabolism; others, including dietary intake, fibre, alcohol, renal dialysis, etc.
Involvement of a partner outside of the academic institution, and who to an "analysis" of relationships between either causes or associated factors and manifestations or consequences of a problem; only 13% focused on "actions"; most of those focused on immediate causes, and none addressed the process itself, or the "how" question. Regarding the levels of the conceptual framework, overall, 25% of abstracts (whether assessment, analysis, or action) focused on manifestations or consequences of a problem and 54% on immediate causes; a minority focused on underlying and basic causes (11% and 10% each). Nearly all the projects classified as "assessment" focused either on the manifestations or on the immediate causes of a problem, and so did nearly 70% of those classified as "analysis."
If we are indeed to improve our understanding of the biological and social causes of nutrition problems in order to share it and eventually contribute to increased effectiveness of nutrition action, it would seem desirable for academic and research institutions to consciously foster analysis not only of immediate causes, but especially of underlying and basic causes and of the constraints to their removal. If these are not assessed or analysed, it may be difficult to improve our breadth of understanding or our ability to share it and influence public action.
Because public action requires collaboration with actors from diverse sectors and interests, and because related skills are also an asset, we also tried to assess the partnerships identified in the projects submitted. None of the abstracts reflected any participation other than that of academic institutions and the subjects, or rather the "objects," of the research. Admittedly, reviewing abstracts may not have been the most appropriate way to find out about partners, although there are certainly "what" and "how" research issues that would refer to partners in the field.
Although this is definitely a self-selected sample and is limited to what goes on in institutions from nonindustrialized countries, if indeed the most promising students-by today's mainstream criteria-would submit an abstract to such a congress and an application for a bursary, and if these abstracts are fairly representative of priorities at least in non-industrialized countries, one might conclude that the balance of research and training currently fostered is still too tilted towards the "why" end of the chain and towards assessment and analysis of immediate causes of malnutrition. It may thus not be conducive to the development and sharing of the broad understanding of the biological and social causes of nutrition problems proposed as necessary to effectively mobilize public action for nutrition. If academic and research institutions wish to contribute to this understanding, would they not benefit from making changes in the directions suggested? And if programming is to become more effective on a wider scale, many academic institutions may need to institute such changes because of the considerable influence they do exert in this area, even when it is not their expressed intention. This was also suggested in the recent UNU/IUNS report where the executive summary starts as follows: "The success of applied science is determined by the short and medium term relevance of knowledge developed by researchers and the effectiveness of the implementation of accumulated knowledge. Both of these determinants of success, in turn, depend significantly on the quality and quantity of trained personnel." [18] 
Practice of public nutrition
Depending on how nutrition specialists view the problem, they either advocate for more resources for themselves (or for more "nutritionists") or they advocate for a greater involvement of other sectors, either under their own leadership (remember the era of food and nutrition planning and all those central coordinating offices; no one wanted to be under the coordination of others) or in partnerships. Clearly the latter (partnerships) is what is desired for successful public action for nutrition. Perhaps one of the key roles of a community of "public nutritionists" is to foster the development and sharing of such a broader understanding of nutrition problems so as to facilitate effective intersectoral collaboration or "public action" for nutrition.
